A radiometer system having four channels: 5 GHz, 17 GHz, 34 GHz, all vertical polarization, and a 34 GHz sky horn, will be described.
INTRODUCTION
The sea ice in Greenland waters consists of multi-year and first-year ice as well as new ice recently formed. Scientifically and practically, it is of importance to be able to distinguish between these ice categories.
Experience has shown that this may be done by simultaneous measurements with a set of radiometers at different frequencies [1] .
The radiometer system described in this paper implies 3 frequencies: 5, 17 and 34 GHz. The system however, comprises 4 channels, the main antenna and a sky horn sharing the 34 GHz radiometers by multiplexing.
Sea ice reconnaissance implies coverage of large areas within limited time, calling for an airborne system including a scanning antenna. Table I shows typical measuring conditions: 
DESCRIPTION OF THE RADIOMETERS
The main parameters and the performances, regarding the measurement conditions stated in Table I, are shown in Table II All three radiometers are essentially identical and operate according to the noise-injection principle. By this principle, noise from a semiconductor diode is added to the noise from the antenna to give a constant output of the radiometer. Thus, the antenna temperature, which is the parameter to be determined as a measure of the noise temperatures within the field of view of the antenna, is measured indirectly by the amount of internally generated noise. Since the noise power in the system is kept constant and equal to that from a reference load, it can be shown that a greater measurement accuracy can be obtained, compared with conventional radiometers, provided all microwave components are kept at a constant temperature equal to that of the reference load
[2].
The principle of the radiometers is shown in Fig. 1 . In addition to the components nornmally found in Dicke radiometers, this diagram is characterized by the noise injection circuitry -controlled by the A/D converter.
The A/D converter is a "voltage to pulse-rate" converter and thus the injected noise is of constant amplitude but variable duty-cycle. The number of pulses from the A/D converter counted in fixed consecutive time periods is directly a measure of the injected noise, hence the antenna temperature.
All components within the dotted line in Fig. 1 (see Fig. 2 ) are placed in a temperature stabilized box (400C) and the temperature of critical parts is electronically monitored. Also, temperatures of the antenna assembly are monitored. In total, 16 temperature measurements are performed to be used to correct the radiometer data.
An absolute accuracy of less than 0.50 K is achieved by the described technique.
The radiometer data and the temperature measurement data are formatted and recorded on magnetic tape. The formatter also accepts navigational data from the inertial navigation system of the aeroplane for recording. The temperature range of the radiometers is 0 K -313 K (-40 C) corresponding to maximum injected noise (duty cycle 100%) and no injected noise (duty cycle 0) respectively. Fig. 3 . With a sampling frequency of 2MB Hz 100% aliasing is observed. The antenna signal is, however, band limited to much less than 200 Hz. Firstly the analog integrator suppresses the signal somewhat above 63.7 Hz (H (f) in Fig. 3 ), but most importantly the antenna reduces the bandwi §Kh. The response of the antenna, regarding the 34 GHz channel which represents the worst case (highest resolution), is in the time domain: C HtI < 7.5 msec 0 |tI > 7.5 msec C is a constant provided the antenna has equal gain within the field of view and a gain of zero outside. This is of course not the case for the physical antenna, but it will represent a worst case situation. The Fourier-transform of this function, that is the transfer function HA (f) of the antenna in the frequency domain, is shown in Fig. 3 (sinx/x type with zeros at n 1 = n*66.7 Hz, n $ 0). The three curves (H c(f), HI(f) and HA(f))in Fig. 3 added together gives the total characteristic of the radiometer in the frequency domain(Ht g(f) in Fig. 3 ) and it is readily seen that the level of aliasing on the main loop is below some 38 dB which is quite satisfactory. 
